AbstRACt the clinical, radiologic, and pathologic features of cystic pancreatic lesions are well known, and yet preoperative diagnosis is often difficult to make. aim: to present the role of ultrasound study in conventional and interventional diagnostics of cystic pancreatic neoplasms. Patients and methOds: 65 patients (17 men, 48 women) with cystic pancreatic lesions were examined by ultrasound and computer tomography and investigated using a number of diagnostic interventional procedures over three years. we used siemens-Adara ultrasound system, Ge Sytec 3000i CT equipment and a set of biopsy needles and catheters. Results: We performed ultrasound studies for all 65 patients to determine the structural characteristics of the cystic lesions. Lesions varied in size from 15 to 130 mm in diameter. In 50 patients we used Us control to perform the invasive procedures for cytological and histological examination. In 9 cases the invasive procedures were repeated. In 15 cases we preferred to use CT guidance. We were able to detect 46 pseudo cysts, 9 mucinous neoplasms, 6 serous cystadenomas, 3 intraductal papillary mucinous neoplasms and 2 lymphoepithelial cysts. cOnclusiOns: ultrasound tomography is an imaging method of sufficient informative value with respect to the structural characteristics of cystic pancreatic neoplasms. Us-guided invasive manipulations of cystic pancreatic lesions are easy to perform, quick and effective diagnostic methods. In some cases punctures and biopsies under Ct control appear to be the imaging modality of choice.
It is very often difficult to detect pancreatic cystic lesions preoperatively although their clinical, radiological and pathological features are well known. Differentiation between a pancreatic pseudocyst and a cystic pancreatic neoplasm is particularly crucial in determining the proper treatment. The wide application of imaging techniques recently has increased detection of cystic lesions of the pancreas. The two major methods used to detect cystic pancreatic neoplasms are ultrasound tomography (UST) and computed tomography (CT). [1] [2] [3] Both imaging techniques allow physicians to detect the main feature of pancreatic cystic neoplasms -presence of intracavitary tissue structures: internal septations, papillary growths and solid masses.
Ultrasound tomography is the imaging technique that is used very frequently to detect very early cystic pancreatic lesions in asymptomatic patients. 4, 5 
AIM oF the stUDy
The aim of this study was to present the role of ultrasound studies in the conventional and interventional diagnostics of cystic pancreatic neoplasms.
PAtIents AnD MethoDs

PatientS
Over three years we have examined 65 patients (17 men and 48 women) with cystic pancreatic lesions. These patients were studied using ultrasound tomography and computer tomography and underwent a number of diagnostic interventional procedures. The lesions varied in size from 10 to 130 mm in diameter and were found in the head, the body and the tail of the pancreas in 35, 16 respectively. The indications for the different invasive manipulations and imaging control were evaluated for each patient depending on the specific image of the cystic lesion. All invasive diagnostic manipulations were performed with a written informed consent obtained from the patients. methodS 1. Methods for interventional procedures guiding: a) Ultrasound-guided freehand biopsy and puncture; b) Ultrasound-guided biopsy using a transducer; c) CT-guided freehand technique. 2. Ultrasound tomography was performed using the following systems: Siemens Adara provided with linear and convex transducers of frequencies in the range of 3.5 -7 MHz and GE -LOGIQ 3 Pro designed to perform Doppler ultrasonographic examinations. 3. Computed tomography using GE Sytec 3000i and GE -Bright Speed scanners. 4. A set of Chiba biopsy needles -18, 20, 22, 23 G ( Fig. 1) 
ResUlts
All 65 patients underwent US investigations to determine the structural characteristics of the cystic lesions. The lesions varied in size from 10 to 130 mm in diameter and were found in the head, body, pancreatic lesions and their differential-diagnostic specifications we found repetitive characteristic images which were revealed in the different neoplasms: serous cystic neoplasms (sCn): -microcystic lesion with tiny spaces < 2 cm -polycyclic outlines of the formation -a central scar of fibrous tissue -honeycomb like appearance -a single macrocyst.
Mucinous cystic neoplasms (MCn):
-large cystic spaces -macrocysts -irregular thickening of the walls -septation of the cystic lesion -papillary mural growths -peripheral egg shell calcifications -communication with the main pancreatic duct. Intraductal papillary mucinous neoplasm (IPMn): -dilatation of the main pancreatic duct or its side branches -papillary defects in the lumen of the pancreatic duct -mural nodules -growths -grape-like appearance -communication between cystic areas and the pancreatic duct. In four (66.66%) patients with serous cystic neoplasm the US and CT studies revealed cystic formations with multiple tiny cysts (up to 2 cm in diameter) with honeycomb like cross-section with polycyclic outlines (Fig. 2) . In three patients (50%) the cystic lesions presented with a central scar of fibrous tissue with a typical stellate appearance (Fig. 3) . In one patient (16.66%) with serous cystic adenoma the lesion had the appearance of a solitary macrocyst. This type of image was associated with certain diagnostic difficulties with a view to its differentiation from a mucinous cystic neoplasm (MCN). In that case resection of the and tail of the pancreas in 35, 16, and 14 patients, respectively. We were able to detect 46 pseudo cysts, 9 mucinous neoplasms, 6 serous cystadenomas, 3 intraductal papillary mucinous neoplasms and 2 lymphoepithelial cysts. These diagnoses were compared and verified with the final histological results (Table 1 ).
In the process of the US studies of the cystic In all patients with MCN, the US image showed a large cystic lesion found predominantly in the body or the tail of the pancreas. Although those lesions did not communicate with the pancreatic duct, in three of the cases they caused duct obstruction. In 5 cases (55.55%) with MCN the large cystic spaces were surrounded by irregularly thickened walls and had septated lumens (Fig. 4) . Papillary mural growths with peripheral egg-shell-like calcifications were found in 6 MCN patients (66.66%) (Fig. 5 ). In two (22.22%) patients with MCN the lesion communicated with the main pancreatic duct. All patients lacked extracystic inflammatory component.
In two (66.66%) patients with intraductal mucinous cystic neoplasm (IPMN) the cyst formations were localized in the uncinate process of the pancreas and presented the image of a unechogenic lesion with cystic dilatation of the main pancreatic duct and papillary defects into the lumen (Fig. 6 ). In one (33.33%) patient with IPMN we found mural nodules in the lumen and communication with the pancreatic duct.
The US findings were compared with those obtained with computer tomography and those of the final histological specimens. The distribution of patients was as follows: true positive -45, true negative -9, as well as false positive -7 and false negative -4. We estimated the capacity of the imaging methods in the diagnosis of cystic pancreatic neoplasms using the indicators sensitivity, specificity, accuracy, positive predictive value and negative predictive value. The final values of those indicators were as follows: sensitivity -91.83%, specificity -56.25%, accuracy -83.07%, positive predictive value -86.53% and negative predictive value -69.23%.
Invasive manipulations: Because of the great number of similar characteristic features in the images of the different types of cystic neoplasms, and, very often, of pancreatic pseudocysts, we carried out two types of invasive manipulations -fine needle puncture (FNP) and fine needle aspiration biopsy (FNAB) either US or CT guided aiming to obtain additional cytological and histological verification.
In 50 (76.92%) of the cases we used US control to perform the invasive procedures for cytological and histological investigation (Fig. 7) . In 9 (13.84%) patients the invasive procedure was repeated. In 15 (23.07%) cases we preferred to use CT guidance (Fig. 8) . The mean time of carrying out the interventional procedures was 18 minutes with US guidance and 30 minutes with CT guidance. In patients with serous cystadenomas the cysts were filled with clear watery fluid. The cytological investigation with the Acid-Shif-reaction found cuboidal epithelial cells containing glycogen in their cytoplasm. In the cases with mucinous cystic neoplasms the puncture specimens showed that the cysts were usually filled with thick and mucoid material and the cytological evaluation revealed the presence of prismatic epithelial cells.
The results from the invasive manipulations of the cystic pancreatic neoplasms under imaging control showed the following values of the upper mentioned indicators: sensitivity -98.04 %, specificity -78.57%, accuracy -93.84%, positive predictive value -94.33% and negative predictive value -91.66%.
DIsCUssIon
Imaging diagnostic methods, in particular ultrasound tomography, have a great capacity for early diagnose of cystic pancreatic lesions and for providing diagnostic (characteristic) features.
Literature data also show that serous cystic neoplasms (SCN) are presented most often by the image of a cystic formation with numerous -more than 6 -tiny cysts (up to 2 cm in diameter) resembling honeycomb on cross-sectional images. [6] [7] [8] The polycystic image is found in about 70% of the patients. A central fibrous scar with a typical stellate appearance of the calcifications which is manifested by the imaging methods is found in more than 30% of the cases. When presented it is considered to be characteristic for this type of neoplasms. 7, 9, 10 Biopsy, aspiration and even resection of the gland are necessary in some cases. Never- theless, the characteristic findings of tiny cystic zones in combination with a slow and asymptomatic course of disease, as well as the lack of metastases and local invasion, allow diagnosing of SCN with considerable accuracy up to 90-95%. 11, 12 Mucinous cystic neoplasms (MCN): they most often present as a large cyst which is rarely multichamber. 8, 13, 14 They develop predominantly in the body -tail of the pancreas and although there is no communication with the pancreatic duct they may cause its obstruction. MCNs are usually imaged as a cyst with thick irregular walls with intracavitary papillary growths or septa. 15, 16 Although difficult to be differentiated from pancreatic pseudocysts, MCNs are characterized by the lack of extracystic inflammatory component. The presence of calcifications, paracystic masses, extrahepatal biliary obstruction or hepatic metastases with ascites show increased probability of invasive adenocarcinoma.
One characteristic feature of IPMN is the cystic dilatation of the main pancreatic duct or its lateral branches usually in the uncinate process of the pancreas. [17] [18] [19] [20] Many authors try to characterize certain features of malignization in IPMNs. 8, 19, 20 They report of lesion of various sizes with size bigger than 3-4 cm considered to be a sign of malignancy. Shima14 classified IPMNs according to their average dimensions as hyperplasia, adenoma and adenocarcinoma when their dimensions are respectively 1.7, 2.9 and 5.4 cm.
All the efforts of imaging specialists, surgeons and gastroenterologists are directed to the preoperative diagnosing of the cystic pancreatic neoplasms and the ambition to define the degree of their benignancy or malignancy aiming at the most adequate therapeutic approach.
ConClUsIons
Ultrasound tomography is an imaging method of sufficient informative value with respect to structural characteristics of cystic pancreatic neoplasms.
US guided invasive manipulations of cystic pancreatic lesions are easy to perform, quick and effective diagnostic methods. In definite cases CT guided punctures and biopsies appear to be the imaging modality of choice. 
